Portal hypertensive biliopathy (PHB) is characterized by anatomical and functional abnormalities of the intrahepatic, extrahepatic and pancreatic ducts, in patients with portal hypertension associated to extrahepatic portal vein obstruction and less frequently to cirrhosis. These morphological changes, consisting in dilatation and stenosis of the biliary tree, are due to extensive venous collaterals occurring in an attempt to decompress the portal venous blockage. It is usually asymptomatic until it progresses to more advanced stages with cholestasis, jaundice, biliary sludge, gallstones, cholangitis and finally biliary cirrhosis. Imaging modalities of the biliary tree such as Doppler ultrasound, computed tomography, magnetic resonance cholangiopancreatography and endoscopic retrograde cholangiopancreatography are essential to establish the diagnosis and the need of therapeutical interventions. Once the diagnosis is established, treatment with ursodesoxycholic acid seems to be beneficial. Decompression of the biliary tree to dilate, remove stones or implant biliary prosthesis by endoscopic or surgical procedures (hepato-yeyunostomy) usually resolves the cholestatic picture and prevents septic complications. The ideal treatment is the decompression of the portal system, with transjugular intrahepatic porto-systemic shunt or a surgical porto-systemic shunt. Unfortunately, few patients will be candidates for these procedures due to the extension of the thrombotic process. The purpose of this paper is to report the first 3 cases of PHB seen in a Colombian center and to review the literature.
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INTRODUCTION
Portal hypertensive biliopathy (PHB) is defined as the set of anatomical and functional alterations of the intraand extrahepatic bile ducts in patients with portal hypertension due to extrahepatic portal vein obstruction (EHPVO). These changes include dilatation and stenosis of the bile ducts, common hepatic duct, gallblad-der and intrahepatic ducts and they are due to extrinsic compression of these pathways by paracholecystic and paracholedochal venous plexuses that expand and compress in an attempt to decompress the venous blockage generated by the portal vein thrombosis [1] . Initially the process is silent and without any specific symptoms. However, as it progresses to more advanced stages, the patient presents with cholestasis, jaundice, biliary sludge, gallstones and finally secondary biliary cirrhosis. Some researchers have reported the presence of these symptoms in 70%-100% in patients from India with EHPVO [2] . It is a relatively new disease, and according to Löhr et al [3] early associations between jaundice and EHPVO were reported in 1944 by Fraser et al, in 1965 by Gibson et al [4] , and it was finally Dhiman et al [5] , who in 1999 proposed the term "portal hypertensive biliopathy"; as a newly described disease it is expected to be underdiagnosed. The incidence of PHB in patients with EHPVO (81%-100%) [6] is much higher than in patients with liver cirrhosis (0%-33%) or idiopathic portal hypertension (9%-40%) [1] . To our knowledge, there have been no cases of PHB reported in Colombia.
The aim of this paper is to present the first three cases documented in Colombia and to review the literature on the subject.
CASE REPORT

Case 1
This male patient first consulted at 7 years of age for upper gastrointestinal bleeding due to esophageal varices secondary to portal vein thrombosis. Endoscopic sclerotherapy and band ligation were performed on several occasions and treatment with oral propranolol was started. Liver function tests were normal and diagnostic imaging [Doppler ultrasound, computed tomography (CT)] showed cavernomatous degeneration of the portal vein and collateral circulation through spontaneous splenorenal shunts. A percutaneous liver biopsy showed non-cirrhotic liver with minimal nonspecific changes and portal fibrosis. Over the next 10 years he had 3 episodes of variceal bleeding controlled by endoscopic ligation.
At the age of 21 (14 years later), he was readmitted to the hospital due to diffuse abdominal pain, cholestatic liver test pattern and diagnostic images compatible with thrombosis and cavernomatous degeneration of the portal vein, associated with spleno-mesenteric thrombosis and diffuse intrahepatic dilatation of the biliary tree ( Figure 1) . A magnetic resonance cholangiopancreatography (MRCP) confirmed the findings and showed extrinsic compression of the bile duct by venous collaterals and distal common bile duct stenosis not passable endoscopically (Figures 2 and 3 ). All laboratory tests to rule out other liver diseases were negative including viral and autoimmune serologies, tumor markers and testing for procoagulant processes.
With this information a diagnosis of PHB was established and treatment with ursodeoxycholic acid and low- molecular-weight heparin was started. He was discharged after establishing that he was not a candidate for a portalsystemic shunt or liver transplantation and improvement in his cholestatic pattern was confirmed (Table 1) .
Case 2
A 20-year-old male presented with a history of gastrointestinal bleeding on several occasions, and esophageal varices secondary to portal hypertension, noncirrhotic, massive splenomegaly, hypersplenism and intermittent abdominal pain. Past medical history included umbilical vein catheterization in the neonatal period secondary to indirect hyperbilirubinemia due to ABO/Rh incompatibility. Esophagogastric devascularization, splenectomy, vagotomy and pyloroplasty were performed. His chief complaints were abdominal pain, jaundice with slight tinge in the sclera. Liver function tests were performed, CT of the abdomen showed dilatation of the intrahepatic bile duct (Figure 4) , endoscopic retrograde cholangiopancreatography (ERCP) showed extrinsic compression of the distal common bile duct. In August 2011, he required hospitalization following another episode of jaundice, MRCP showed dilatation of the intrahepatic and extrahepatic bile ducts and cavernomatous degeneration of the portal vein ( Figure 5 ). Due to extensive vascular thrombosis of the portal venous system, a liver transplant was not feasible and the risk of hepatoyeyunostomy was unacceptably high. Ursodeoxycholic acid treatment was started with apparent benefit (Table 1) . Etiological tests to rule out other causes of liver disease were negative including viral, autoimmunity, tumor markers and procoagulant processes.
Case 3
A 30-year-old male with a past medical history of several episodes of upper gastrointestinal bleeding that started in 2005. Cavernomatous degeneration of the portal vein, non-cirrhotic portal hypertension with complications of hypersplenism and esophagogastric varices were documented. All etiological laboratory tests to rule out other liver diseases were negative, including viral and autoimmune serologies, tumor markers and procoagulant processes. Liver biopsy was reported as normal. In 2006, a meso-caval shunt was performed which, in the immediate postoperative period, showed signs of dysfunction and occlusion.
The case was presented to the liver transplant committee and it concluded that, given the patient's history and the characteristics of bleeding, esophagogastric devascularization surgery was performed, as there was no other possibility of a surgical shunt or transjugular intrahepatic porto-systemic shunts (TIPS). In August 2011, he presented to the emergency room with abdominal pain over 2 mo associated with jaundice and cholestasis. A hepatobiliary scan (up to 6 h) indicated signs of cholestasis without passage of tracer into the intestine or bile duct. The inability to perform an ERCP due to complete biliary obstruction resulted in him undergoing a hepato-yeyunostomy with an adequate postoperative course (Table 1) .
DISCUSSION
Literature review and as subtitle definition
Portal hypertensive biliopathy is defined as changes in the biliary tract in patients with portal hypertension due to EHPVO [7] . These include stenosis and dilatation of the intrahepatic and extrahepatic bile ducts and secondary varicose veins surrounding the common bile duct and the gallbladder wall. When these changes evolve, the individual presents with cholestasis and jaundice, and choledocholithiasis is a common sequela [2, 8] . In general, this disease has been reported in 70%-100% of patients with extrahepatic obstruction of the portal vein [8] . It is much less common in cirrhotic portal hypertension, and it is speculated that the reason is that in cirrhotic patients blocking of the portal circulation occurs at the level of hepatic sinusoid, giving origin to collateral circulation far from the vein complexes around the extrahepatic bile ducts.
Prevalence
Liver cirrhosis is the most common cause of portal hypertension in the Western world and a rare cause of PHB. However, non-cirrhotic portal hypertension constitutes 40% of all cases of portal hypertension in developing countries [9] . Other causes in non-cirrhotic patients include: non-cirrhotic portal fibrosis, schistosomiasis, EHPVO, the idiopathic Budd Chiari syndrome, congenital hepatic fibrosis, nodular regenerative hyperplasia and sinusoidal obstruction syndrome (veno-occlusive disease of the liver). Although there are no population studies and its frequency is much higher in India, South Korea and Turkey [10, 11] , PHB is an increasingly important entity that seems to impact the natural history of EHPVO. We found proof of this in a literature review we carried out in PubMed using the term "portal biliopathy" in which we found 70 English-language publications worldwide, most of them consisting of reports of a few patients and review articles with 9 publications reporting more than 10 cases [10] [11] [12] [13] [14] [15] [16] [17] [18] . We found a total of 223 cases most in Asian countries and to a lesser extent in Europe and North America. In South America, PHB has been reported in Mexico, Chile and Brazil [19] [20] [21] . To the best of our knowledge, no cases have ever been reported in Colombia.
PVT presents frequently during childhood and adolescence [22] , but PHB usually presents later in life.
Pathophysiology
It is well known that, to maintain hepatic blood flow, the development of multiple collateral veins occurs in response to obstruction of the extrahepatic portal vein. One study showed that the time between complete acute thrombosis and the formation of the cavernoma is 6 wk [23] . These collateral veins, called portal cavernoma, form a dense vascular pattern and fibrous stroma in the peripancreatic region along the portal vein occluded, and provide an alternative route around the thrombosed segment of the portal vein [4] . In normal conditions, the venous drainage of the bile duct is divided into two special plexuses. The first is formed by the pericholedochal Saint' s venous plexus which extends as a fine grid around the bile duct and main hepatic ducts. The second is formed by the pericholedochal Petren's venous plexus that is parallel to the bile duct and is connected to the gastric vein, the pancreatic-duodenal and portal vein. Its conversion into collateral veins causing pressure and bulging of the thin and flexible bile duct walls is called portal biliopathy [24, 25] . In addition to the hypothesis of compression of the varices around the bile duct, there is an ischemic hypothesis that implies that the vascularization of the bile ducts is compromised, leading to scarring of the lining of the ducts, resulting in biliary strictures and cholangiectasias [2] .
Differential diagnosis
The differential diagnosis is extensive and includes: primary and secondary sclerosing cholangitis, gallstone disease, ischemic cholangiopathy, acute and chronic rejection, primary biliary cirrhosis, cystic fibrosis and autoimmune pancreatitis. In tropical areas, parasitic diseases that compromise the bile duct should be considered [26] .
Symptomatology
Although morphological changes have been reported in 80%-100% of patients with EHPVO [1, 6] , the majority remains asymptomatic for many years and is rare in children. Several investigators have reported frequencies of 5%-17% [1, 4, 6, 27] , depending on the duration and frequency of clinical follow-up especially in the adult population. The most common clinical presentation is recurrent abdominal pain, fever, jaundice and cholangitis with partial or, in some cases complete, biliary obstruction [14] . Alkaline phosphatase is elevated in 80% of cases [28] , aminotransferases are normal until advanced stages of disease, and coagulation tests, and albumin levels may be abnormal in cases of complete obstruction with secondary biliary cirrhosis.
Diagnostic imaging
Typical indications of cavernomatous degeneration of the portal vein are visible by ultrasound: a decrease in its diameter, increased echogenicity of the tissue in the hilum, associated with multiple anechoic tubular structures, corresponding to distended paracholedochal veins, and it is technically difficult to identify the common bile duct. The indentations visible by ultrasound on the common bile duct are secondary to extrinsic compression by the enlarged paracholedochal venous plexus; these are larger and are connected with the gastric vein, pancreaticoduodenal and portal vein, while the irregularities caused by dilation of pericholedochal varices may not be observed by ultrasound, since their size is less than 1 mm [29] . Gallbladder varices, present in between 30%-55% of cases [29, 30] , are visualized as anechoic tubular structures of 1-5 mm in diameter in the external refractive surface of the gallbladder, outside the muscular layer. These varicose veins correlate with ERCP findings [29] . Evaluation of the extrahepatic bile duct by endoscopic Doppler ultrasound, shows compression of the biliary tree by the collateral circulation in patients with cavernomatous degeneration of the portal vein. This allows the exclusion of other causes such as stones, biliary sludge and tumors are not vizualised in other imaging modalities [30, 31] . Multi-detector CT (MDCT), using narrower collimation and lower acquisition time, gives high quality images for visualizing the collateral circulation, the product of portal vein obstruction [32] . MDCT angiography techniques and post-processing, clearly demarcate the signs of cavernous transformation of portal vein, the compressive effect of collateral circulation around the bile duct, and gallbladder varices [15, 29] . It has been claimed that 3D portography using MDCT has an accuracy similar to conventional portal angiography in demonstrating the characteristics of porto-systemic collaterals [33] . MRCP is currently the noninvasive diagnostic modality of choice, allowing an adequate characterization of the intra-and extrahepatic bile duct and with a capacity similar to ERCP for visualization of changes in the bile duct [34] . Condat et al [35] studied 25 patients with cavernous transformation of portal vein by crisis resource management (CRM), excluding those with malignancies and/or cirrhosis. Stenosis of the common bile ducts was seen in 16 cases while 5 had intra-and extrahepatic bile duct abnormalities, most consisting of short length stenosis (13 of 21) associated with retrograde dilatation in 16 cases. Using portography sequences with gadolinium, it was demonstrated in all cases that bile duct alterations corresponded with the mass effect of the cavernoma. Thus, CRM sequences with contrast portography are superior to CRM alone for detecting alterations of the intrahepatic bile duct and common bile duct stones and for recognizing and differentiating them from collateral circulation [35] . ERCP features described most often in the literature, include biliary segments with narrowing of variable length and degree, indentations and irregularity of the contours of the bile duct and the presence of angles, ectasia and calculi. An absence of branching can be seen in the intrahepatic bile ducts and in some dilated ducts [35] . Cholangiographic features are not specific and similar to other entities, explaining the previous name of "pseudo-cholangiocarcinoma" [36] and "pseudo-sclerosing cholangitis" [6] . Patients with extrahepatic occlusion of the portal vein have abnormal ERCP in 81% to 100% of cases, with involvement of the extrahepatic bile duct in 60%-97%, right hepatic duct in 40% to 56% and left hepatic duct in 55% to 100% [35] . One study identified alterations in the intra-and extrahepatic bile duct in 85% (17 of 20) of patients with extrahepatic obstruction of the portal vein, whereas cirrhosis without extrahepatic portal obstruction were found only in 27% (3 of 11) of cases [30] . Chandra et al [2] have proposed a morphological classification based on the topography of the cholangiography findings (Table 2) , although its usefulness for management remains to be demonstrated.
Some reports on patients with cavernous transformation of the portal vein, especially those with extension to the superior mesenteric or splenic vein, have shown pancreatic head enlargement and images of a pseudo-mass at this location, with heterogeneous signal intensity in the simple phase in relation to the cavernoma, constituting intra and/or peripancreatic collateral circulation. Dynamic sequences with contrast allow an adequate assessment of intrapancreatic cavernoma, differentiating it from neoplastic lesions. In contrast to the high frequency of alterations in the biliary tract, altered pancreatic ducts have been reported in only a minority of cases [37] . Furthermore, a greater number of cases of extrahepatic portal biliopathy have been reported in cirrhotic patients with hypercoagulable states when the portal thrombosis extends to the superior mesenteric vein [18] .
Histopathological changes
The portal vein is replaced by an extensive vascular network in a stromal support with multiple anastomoses that eventually achieve the passage of blood to the liver. This vascular structure called a "cavernoma" extends along the entire porta and in some cases to the intrahepatic portal branches [38] . The liver has a generally smooth or finely granular aspect with some fibrous septa that project into the parenchyma, a consequence of thrombosis of intrahepatic portal vessels [39] . Nodular regenerative hyperplasia has been reported, especially in cases of EHPVO associated with human immunodeficiency virus [40] . It is exceptional to find cirrhotic changes and liver function tests are normal in most cases. In clinically manifest biliopathy the spectrum of changes ranges from intrahepatic cholestasis, ductal proliferation and acute cholangitis. In cases of complete biliary obstruction secondary biliary cirrhosis usually occurs with time.
Treatment
In asymptomatic patients with EHPVO, specific treatment is not recommended to improve bile flow. However, the identification of early bile duct morphological alterations by MRCP, makes it possible to design a management program and to intervene early when symptoms begin. The use of therapeutic doses of ursodeoxycholic acid (10-15 mg/kg per day) is the first choice. This should always be associated with a detailed examination of the bile duct by ERCP, CRM and intervention if necessary to dilate, remove stones or implant prosthesis (14). Clearly there is a risk of injuring the dilated venous complex, causing hemobilia and worsening cholestasis [41, 42] . The ideal treatment for EHPVO associated with biliopathy is to decompress the portal system with a surgical porto-systemic shunt or interventional radiology with a TIPS. There is regression of ectopic varices and improvement of cholestasis in most patients, although a proportion of them continue with significant changes in bile ducts. Unfortunately, in most cases this treatment is not possible due to the extension of thrombosis to most vascular territories that drain into the portal vein.
In a recent study, Agarwal et al [10] reported on 39 patients who underwent porto-systemic shunt (34) and 2 bilio-digestive anastomosis, finding improvement of biliary symptoms in more than 60% of cases and an acceptable complications rate. However, the vast surgical experience of this group is not easy to reproduce in other centers. Liver transplantation is not generally indicated although there are some reports of liver and intestinal transplants when any of the above mentioned procedures have not been successful [43] . When the patient does not benefit from medical or endoscopic treatment and a porto-systemic shunt is not possible, hepaticojejunostomy performed without decompressing the portal system is a high risk option because multiple venous collaterals can generate uncontrollable bleeding.
In conclusion, portal hypertensive biliopathy is a newly recognized complication that occurs primarily in patients with EHPVO and less frequently in cases of cirrhosis. Modern imaging technology allows identification of morphological abnormalities even before symptoms occur. The most appropriate treatment sequence is to start ursodeoxycholic acid administration, combinatined with instrumentation of the bile duct when necessary. It is imperative to decompress the portal system with a porto-systemic shunt or TIPS when anatomy permits, and is not advisable to perform bilio-digestive shunts without previous decompression of the portal vein because of the high risk of bleeding. In cases of procoagulant phenomena associated with EHPVO, anticoagulation with low molecular weight heparins can lead to recanalization of the portal vein with significant clinical improvement. Table 2 Portal hypertensive biliopathy: Morphological classification [2] 
